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Abstract. Topology optimization is a design methodology that enables the generation of
mechanically optimal structures without relying on the designer’s prior knowledge or experience. It
is widely recognized as a powerful tool in computer-aided design. However, because it often
produces geometries with highly complex internal features, significant challenges arise in terms of
manufacturability and the overall cost associated with modifying existing production processes.
These issues hinder its widespread adoption in practical engineering applications. To address these
challenges, the authors have proposed the concept of Additive Topology Optimization [1]. This
approach introduces new functionalities by locally adding different materials to existing mechanical
structures. In other words, it enables the realization of additional functions with only minimal
modifications to the manufacturing process. This concept offers a promising pathway for enhancing
performance and functionality while maintaining compatibility with existing production, validation
processes, and design frameworks, especially in situations where the full implementation of
conventional topology optimization is impractical. In this paper, the fundamental principles of this
approach are revisited, and its potential applications are discussed.
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